Hyperleptinemia prevents increased plasma ghrelin concentration during short-term moderate caloric restriction in rats.
Ghrelin is an orexigenic hormone secreted by the stomach. Increased plasma ghrelin concentration was reported during diet-induced weight loss in obese humans, suggesting that ghrelin contributes to adaptive increment in appetite associated with caloric restriction. Leptin reduces spontaneous food intake and body weight in rodents. The current study tested the hypothesis that increased plasma leptin prevents the potential increase in plasma ghrelin concentration during moderate caloric restriction in lean rats. Six-month-old male rats (body weight, 367 +/- 9 grams) were randomly assigned to one of the following treatments (8 rats each) for 1 week: (1) leptin subcutaneous infusion to induce moderate hyperleptinemia and moderate caloric restriction (-26% of ad libitum), (2) vehicle infusion and pair feeding, and (3) vehicle infusion and ad libitum feeding. Leptin-treated (-19 +/- 5 grams) and pair-fed (-19 +/- 2) rats lost weight compared with ad libitum-fed rats (-3 +/- 1, P < 0.05). Compared with control (6.8 +/- 0.7 ng/mL), plasma leptin was higher in leptin-treated (18.6 +/- 0.9 ng/mL, P < 0.01) rats and lower in pair-fed rats (4.3 +/- 0.4 ng/mL, P < 0.05). Plasma ghrelin was substantially higher in calorie-restricted than control rats (2505 +/- 132 pg/mL vs. 1790 +/- 134 pg/mL, P < 0.01), and leptin treatment (1625 +/- 117 pg/mL) completely prevented this change. Plasma ghrelin concentration was negatively correlated with body weight changes in calorie-restricted and control (r = -0.75, P < 0.01) but not in leptin-treated rats (P > 0.8). Moderate hyperleptinemia prevents an increase of plasma ghrelin during moderate short-term caloric restriction. Satiety-inducing effects of leptin include suppression of gastric orexigenic signals and disruption of a potential feedback mechanism between body weight changes and plasma ghrelin in lean adult rats.